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(57) ABSTRACT 

An integrated semiconductor component includes a func 
tional circuit and a poWer control circuit con?gured to 
generate a supply Voltage from an input Voltage. The poWer 
control circuit may include a snitching controller and a 
control circuit con?gured to set a frequency spectrum of tile 
Supply Voltage and coupled to the switching controller. The 
control circuit may be con?gured to determine a current 
operating state out of at least tWo possible operating states 
of the integrated semiconductor component and to set the 
frequency spectrum dependent from the current operating 
state. 
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INTEGRATED SEMICONDUCTOR COMPONENT 
AND METHOD FOR CONTROLLING A SUPPLY 
VOLTAGE OF A FUNCTIONAL CIRCUIT IN AN 
INTEGRATED SEMICONDUCTOR COMPONENT 

REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the bene?t of the priority 
date of German application DE 10 2006 045 902.4. ?led on 
Sep. 28, 2007, the contents of Which are herein incorporated 
by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] Embodiments of the present invention relate gen 
erally to an integrated semiconductor component and a 
method for controlling a supply voltage of a functional 
circuit in an integrated semiconductor component. 

BACKGROUND OF THE INVENTION 

[0003] In an integrated semiconductor component, various 
functional blocks, e.g. various functional circuits, are often 
requested. In particular, due to the continuing integration of 
different functionalities into one component, analogue func 
tional circuits such as eg a transceiver circuit, and digital 
functional circuits such as eg a digital signal processor or 
DSL or a microcontroller may be integrated into a single 
integrated semiconductor component. Due to the higher 
integration, different components of a terminal device may 
be brought together in one integrated semiconductor com 
ponent, so that by using less components, the costs of 
manufacturing of a terminal device may substantially be 
reduced. Thus, it is desirable that as many functional circuits 
as possible are integrated into one integrated semiconductor 
component. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] In the draWings, like reference characters generally 
refer to the same parts throughout the different vieWs. The 
draWings are not necessarily to scale, emphasis instead 
generally being placed upon illustrating the principles of the 
invention. In the folloWing description, various embodi 
ments of the invention are described With reference to the 
folloWing draWings, in vehicle: 

[0005] FIG. 1 shoWs a schematic representation of an 
integrated semiconductor component in accordance With an 
embodiment of the invention; 

[0006] FIG. 2 shoWs a schematic representation of a 
sWitching spectrum of a sWitching controller in accordance 
With an embodiment of the invention; 

[0007] FIG. 3 shoWs a schematic representation of a 
sWitching controller in accordance With an embodiment of 
the invention: 

[0008] FIG. 4 shoves a schematic representation of a 
poWer controller in accordance With an embodiment of the 

invention; 
[0009] FIG. 5 shoWs a schematic representation of an 
integrated semiconductor component in accordance With an 
embodiment of the invention: and 

[0010] FIGS. 6A to 6C shoW a schematic representation of 
control signals When operating the integrated semiconductor 
component shoWn in FIG. 5. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0011] One functional block (e.g. functional circuit) of a 
terminal device, in particular of a mobile terminal device, is 
a poWer control circuit, Which may also be referred to as 
poWer management unit (PMU). The poWer control circuit 
provides a supply voltage or a supply current to a functional 
block or to an external circuit coupled With an integrated. 
semiconductor component. With the provision of the supply 
voltage or the supply current, the poWer control circuit 
controls the poWer Consumption of the functional block or 
of various functional blocks or of the external circuit. 

[0012] In particular Within a mobile terminal device such 
as eg a mobile phone or a cellular phone, Which is supplied 
With the required poWer by means of a battery or an 
accumulator, the poWer control circuit serves to derive the 
supply voltage or the supply current from the battery voltage 
or the accumulator voltage. In this case it may be necessary 
that the supply voltage, Which is supplied to a functional 
block, is different from the battery voltage. Another reason 
to derive the supply voltage from the battery voltage may be 
seen in that the battery voltage varies With a charging state 
of the battery, Whereas the supply voltage, Which is provided 
to a functional block or to an external unit or circuit, should 
be kept as constant as possible in some instances. 

[0013] When integrating the poWer control circuit, the 
poWer control circuit produces additional lost heat in the 
integrated semiconductor component. The lost heat is inter 
alia dependent on Which voltage difference exists betWeen 
the input Voltage of the poWer control circuit, i.e. for 
example the battery voltage, and the voltage to be con 
trolled. Additionally, the lost heat is dependent on a ?oWing 
current and the type of the poWer control circuit. The poWer 
control circuit may include, depending on the respective 
type of poWer control circuit, a linear controller or a sWitch 
ing controller, Which may also be referred to as DC/DC 
controller. 

[0014] The lost heat may result in an increase of the 
temperature of the integrated semiconductor component, 
Which should be dissipated through a package of the inte 
grated semicontroller component. The actually dissipated 
lost heat is, in one embodiment, dependent on the thermal 
resistance of tile package material or the shape design of the 
integrated semiconductor component. Due to the lost heat 
remaining in the integrated semiconductor component, its 
temperature increases compared With the ambient tempera 
ture. The difference betWeen the temperature of the inte 
grated semiconductor component and the ambient tempera 
ture may not exceed a certain value in some instances, and 
it is dependent on the technology used for manufacturing the 
integrated semiconductor component. Taking into consider 
ation the different parameters such as e. g. the thermal 
resistance of the package material or the thermal resistance 
of the printed circuit board, that the integrated semiconduc 
tor component is arranged on, this results in a maximum 
ambient temperature in Which a terminal device can be used. 
Therefore, it is desirable that the maximum ambient tem 
perature can be selected as high as possible. 

[0015] In order to keep the poWer loss of the poWer control 
circuit and thus its contribution to the lost heat as loW as 
possible and at the same time to optimiZe the current 
consumption of the mobile terminal device, usually, the 
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power control circuit includes a switching controller. During 
its operation, the switching controller may be controlled by 
means of a periodic control signal having a settable switch 
ing frequency. 
[0016] The switching signals used for the operation of the 
switching controller produce spectral components on the 
switching frequency and the associated or corresponding 
harmonic waves. In the case where the power control circuit 
is integrated in particular with an analog functional block 
into an integrated semiconductor component, an interference 
of the signal processing in tile analog functional block may 
occur due to the spectral components. This holds true in 
particular in the case where the analog functional block is a 
high frequency sensitive unit, i.e. in the case where the 
analog functional block is designed for the carrying out of a 
signal processing at a radio frequency or of an audio signal 
processing. 
[0017] In one embodiment of the invention, an integrated 
semiconductor component is provided which may reduce the 
interference in a functional block, in particular but not 
exclusively, in an analog functional block, which are pro 
duced by spectral components of a switching signal of a 
switching controller. 

[0018] In one embodiment of the invention, an integrated 
semiconductor component is provided, which includes a 
functional block or a functional circuit and a power control 
circuit con?gured to generate a supply voltage from an input 
voltage. The power control circuit includes a switching 
controller and a control circuit con?gured to set a frequency 
spectrum the supply voltage. The control circuit is con?g 
ured to determine a current operating state from at least two 
possible operating states of the integrated semiconductor 
component and to set the frequency spectrum dependent on 
the current operating state. 

[0019] Thus, the frequency spectrum of the supply voltage 
in one embodiment may be set in the integrated semicon 
ductor component based on an operating state, such as an 
operating stale of the functional block. Tile supply voltage 
may be provided to the functional block. The supply voltage 
may also be provided to another unit or circuit such as eg 
to a second functional block or to an external functional unit 
of the integrated semiconductor component. The supply 
voltage may include a frequency spectrum, which is pro 
duced due to the operation of the switching controller. In one 
embodiment the frequency spectrum is determined by the 
switching time instants, at which the switching controller is 
closed. This frequency spectrum may couple to signals being 
processed in the functional block. The resulting coupling 
causes interferences of the signal processing in the func 
tional block or in the external unit when the frequency 
spectrum has at least one maximum near characteristic 
frequencies of the signal processing. The characteristic 
frequencies of the signal processing are possibly dependent 
from a selected functional state of the functional block and 
may change correspondingly. 

[0020] In one embodiment of the invention, the frequency 
spectrum is settable based on a selected operating state. Thus 
the frequency spectrum is selected based on the character 
istic frequencies unique to the operating state. In one 
embodiment, the frequency spectrum may be shifted in 
order to achieve a coupling to the signals to be processed, 
which is as small as possible in one operating state. It is also 
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possible that a frequency spectrum is selected having a 
coupling being as small as possible in a particular interfer 
ence-sensitive operating state, whereas in a second operating 
state, which is not as interference-sensitive, a frequency 
spectrum is set which more strongly couples to the signals 
to be processed. Thus, a very ?exible operation of the 
integrated semiconductor component is made possible 
which takes into consideration different boundary conditions 
such as eg limited power supply or a small interference 
spectrum, depending oil the requirement. 

[0021] In another embodiment of the invention, a method 
for controlling a supply voltage of a functional circuit in an 
integrated semiconductor component is provided. In this 
embodiment, the method includes determining a current 
operating state of the integrated semiconductor component, 
and setting a switching spectrum of a switching signal for a 
switching controller arranged in a power control circuit, 
based on the current operating state. 

[0022] In one embodiment of the invention, the power 
control circuit includes a linear controller which is con 
nected in parallel with the switching controller. 

[0023] A parallel connection of the linear controller and 
the switching controller makes it possible in a simple 
manner to set the frequency spectrum of the supply voltage. 
In one embodiment, during the operation of the switching 
controller, a predetermined ?rst frequency spectrum is gen 
erated by the switching process. During the operation of the 
linear controller a direct current voltage portion (DC por 
tion) exists. In this case, a second frequency spectrum is set, 
which substantially has a signal at a frequency f=0. Thus, the 
frequency spectrum may be set in a simple manner by means 
of switching between an operation with a linear controller 
and an operation with a switching controller. Such a switch 
ing may also be carried out automatically by means of a 
suitable selection of the voltage at the switching controller 
and the voltage at the linear controller. 

[0024] In one embodiment of the integrated semiconduc 
tor component, the linear controller may be coupled to the 
functional block or the functional circuit. This makes it 
possible to provide a supply voltage to the functional block 
or the functional circuit by means of the linear controller. 

[0025] In another embodiment of the integrated semicon 
ductor component, the power control circuit provides a 
supply voltage to the functional block or the functional 
circuit. Thus, the supply voltage to the ?ectional block or the 
functional circuit is provided by the power control circuit, 
which may couple the supply voltage of the functional block 
or the functional circuit to the signal processing in the 
functional block or the functional circuit as little as possible. 

[0026] In one embodiment of the integrated semiconduc 
tor component, the power control circuit provides a supply 
voltage to an external circuit. Thus, also an interference to 
the signal processing of the functional block or the func 
tional circuit, which is generated by a supply voltage to an 
external unit, may be kept as small as possible. A possible 
external unit or external circuit may eg be a power ampli 
?er, a further integrated semiconductor component, a light 
emitting diode, a display. etc. 

[0027] In an embodiment of the integrated semiconductor 
component, the functional block or the functional circuit 
includes a transceiver circuit and is thus in particular sus 
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ceptible to interferences by other high frequency signals, 
such as eg the switching signal of the sWitching controller, 
as being a high frequency-sensitive circuit. 

[0028] In one embodiment of the integrated semiconduc 
tor component, a ?rst operating state is a transmitting state 
of the transceiver circuit and a second operating state is a 
receiving state of the transceiver circuit. 

[0029] In an embodiment of the integrated semiconductor 
component, the sWitching controller is operable With a ?rst 
sWitching frequency or With a second sWitching frequency. 

[0030] In one embodiment of the integrated semiconduc 
tor component, the ?rst sWitching frequency and the asso 
ciated harmonic sWitching frequencies are different from an 
internal reference frequency of the functional circuit. Thus, 
a particularly small coupling of the sWitching signal to the 
reference signal may be achieved. 

[0031] In an embodiment of the integrated semiconductor 
component, the internal internal reference frequency is an 
oscillator signal of a local oscillator of the functional circuit 
or the functional block. 

[0032] In one embodiment of the integrated semiconduc 
tor component, the internal reference frequency is a clock 
frequency of the functional circuit or the functional block. 

[0033] In an embodiment of the method, a current oper 
ating state is a receiving state of the integrated semi con 
troller component. 

[0034] Furthermore, in another embodiment of the 
method, a sWitching spectrum of the sWitching signal is 
different from a receiving frequency of the integrated semi 
conductor component, so that the sWitching frequency does 
not couple to receiving signals and does not interfere With 
those. 

[0035] Furthermore, in another embodiment of the 
method, all harmonic Waves of the sWitching signal are 
outside a receiving spectrum of the integrated semiconduc 
tor component. This may achieve as small a coupling as 
possible of the sWitching signal to the receiving spectrum. 

[0036] FIG. 1 shoWs a schematic representation of an 
integrated semiconductor component 100 in accordance 
With an exemplary embodiment of the invention. 

[0037] The integrated semiconductor component 100 
includes a functional block (eg a functional circuit) 101, 
Which is coupled to a poWer control unit (eg a poWer 
control circuit) 102, eg via a conductor or line. The 
functional block 101 is coupled to a control unit (eg a 
control circuit) 103, eg via a control conductor or control 
line. Tile poWer control unit 102 is coupled to a battery unit 
104, Which is arranged outside the integrated semiconductor 
component 100, eg via a connecting conductor or connect 
ing line. Furthermore, the poWer control unit 102 is coupled 
to an external unit 105 (eg a integrated semiconductor 
component external unit), eg via a supply conductor or 
supply line. The control unit 103 is coupled to the poWer 
control unit 102, eg via a control conductor or control line. 

[0038] The battery’ unit 104, vehicle may in one embodi 
ment be con?gured as an accumulator, provides an external 
supply voltage, With Which the integrated semiconductor 
component 100 is operated. The external supply voltage is 
supplied to the poWer control unit 102 eg via the connect 
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ing conductor or connecting line. The poWer control unit 102 
includes at least one sWitching controller, Which is not 
shoWn in FIG. 1. Using the sWitching controller, the poWer 
control unit 102 converts the external supply voltage into a 
?rst supply voltage, Which the poWer control unit 102 
provides to the functional block 101, eg via the conductor 
or line. Furthermore, the poWer control unit 102 provides a 
second supply voltage to the external unit 105. 

[0039] In one embodiment the ?rst supply voltage and the 
second supply voltage have different values and may be 
determined independent and separate from each other in the 
poWer control unit 102. The functional block 101 may be a 
transceiver (transmitter-receiver) unit, in one embodiment, 
Which is provided in the integrated semiconductor compo 
nent 100. The functional block 101 may also be another 
analog or digital signal processing unit. In all embodiment 
of the invention, the external unit 105 may be an external 
signal ampli?er, an acoustical converter or optical converter 
or a microphone, a loudspeaker, or a light emitting diode, for 
external. Furthermore, other devices are conceivable as the 
external unit 105, Which are supplied With the second supply 
voltage, and such alternatives are contemplated as falling 
Within the scope of the invention. 

[0040] The control unit 103 sets the sWitching frequency 
of the sWitching controller provided in the poWer control 
unit 102. The setting is based on a current operating state of 
the functional block 101. Tile current operating state or 
current functional state is indicated to the control unit 103 by 
means of a control signal Which is transmitted from the 
functional block 101 or functional unit 101, eg via the the 
control conductor or control line. The control With 103 
selects a sWitching frequency for the sWitching controller 
based on the transmitted control signal. The harmonic Waves 
or the higher harmonics of the sWitching frequency are 
associated With the sWitching frequency, so that a frequency 
spectrum of the sWitching controller is thereby set. Further 
more, it is conceivable in one embodiment that the sWitching 
controller is sWitched With a predetermined frequency only 
in a ?rst operating state or functional state, Whereas the 
sWitching controller is not sWitched at all in another oper 
ating state or functional state. 

[0041] Using a transceiver unit as an example of the 
functional block 101, the operation of the integrated semi 
conductor component 100 in accordance With an exemplary 
embodiment of the invention Will be described in more 
detail beloW. To do this, FIG. 2 shoWs a schematic repre 
sentation 200 of a sWitching spectrum of tile sWitching 
controller. 

[0042] A frequency region is shoWn on the abscissa 201. 
A sWitching frequency 202 is indicated, its higher harmonics 
203, i.e. all integer multiples of the sWitching frequency 202, 
a transmitting frequency 204 and an oscillator frequency 
205. 

[0043] In one embodiment a transceiver unit includes a 
frequency generator, Which provides a transmitting fre 
quency and/or a receiving frequency for modulating or 
demodulating the user data. For this purpose, the frequency 
generator includes an oscillator, Which may be con?gured as 
voltage controlled oscillator (VCO), for example. The oscil 
lator has its proprietary oscillator frequency, eg the oscil 
lator frequency 205. 
[0044] The sWitching frequency 202 of the sWitching 
controller is selected based on the high frequency used, i.e. 
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the transmitting frequency 204 or a receiving frequency, 
Which is not shown in the drawings. The selection is carried 
out such that higher harmonics 203 of the sWitching fre 
quency 202 fall exactly onto the center of the radio fre 
quency channel of a transmission channel. In the case of a 
receiving channel, a suitable selection for the frequency 
position of the higher harmonics 203 may also be carried 
out. Those may be selected dependent from the used receiv 
ing concepts such as eg the so-called direct-conversion 
principle or the so-called LOW-IF principle, etc. In one 
embodiment of the invention. the harmonic Waves, ie the 
higher harmonics 203, are selected such that they fall into 
the neighbor channels of the receiving region, Whereas no 
harmonic Waves exist in the use channel. In the case of the 
transmitting operation of the transceiver unit, the higher 
harmonics 203 of the sWitching frequency 202 can be 
selected such that one harmonic of the harmonics 203 falls 
exactly on the transmitting frequency 204 as shoWn in FIG. 
2. In this case, hoWever, it is looked after that the higher 
harmonics 203 do not fall on the same frequency as the 
oscillator frequency 205. Thus, an interference of the trans 
ceiver unit is reduced or minimized. In other Words, in the 
mentioned example, the carrier frequency for the transmis 
sion case. ie the sending case, is an integer multiple of the 
sWitching frequency 202, Whereas in the receiving case, the 
higher harmonics or all integer multiples of the sWitching 
frequency 202 do not fall on the receiving frequency as the 
carrier frequency. 

[0045] As an alternative to the high frequency channel 
dependent sWitching frequency 202, the sWitching fre 
quency 202 may also be modulated such that eg a so-called 
“dither” is generated. Thus, instead of the comb spectrum, a 
frequency depending, a continuous function ma), be imple 
mented for the higher harmonics 203. Also in this case, the 
modulation or the modulation function can be selected based 
on the channel frequency and the transmitting frequency or 
transmitting frequencies and the receiving frequency or 
receiving frequencies such that the interferences With the 
sWitching frequencies are reduced or minimized. 

[0046] FIG. 3 shoWs a schematic representation of a 
sWitching controller according to one embodiment. The 
sWitching controller includes an input 300, at Which an input 
voltage can be provided. The input 300 is coupled With a 
sWitching element 302. The sWitching element 302 includes 
a control input 301. A control signal can be provided at the 
control input 301, With Which control signal the sWitching 
element 302 can be sWitched into a closed state or an opened 
state. An output of the sWitching element 302 is coupled 
With an inductance 304. The inductance 304 is coupled With 
an output 306 of the sWitching controller. Furthermore, the 
output of the sWitching element 302 is coupled With an 
output of a diode 303. An input of the diode 303 is connected 
to the output 306 via a capacitor 305. The output of the diode 
303 is further coupled With a reference potential terminal, in 
the draWing (FIG. 3) represented as a ground terminal. A 
load 307 may be connected to the output 306, Wherein the 
sWitching controller provides a supply voltage for the load 
307. The supply voltage is generated from the input voltage 
provided at the input 300. 

[0047] In one embodiment of the invention. the sWitching 
controller is an electronic Circuit for voltage conversion. For 
storing the energy, the inductance 304 is used. The storage 
of the energy may be necessary in one embodiment in order 
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to keep the output voltage at the output 306 as constant as 
possible during the sWitching of the sWitching element 302. 
The capacitor 305 serves as an additional energy storage in 
this case. The control of the setting of the sWitching element 
302 can in this case be selected in accordance With different 
methods corresponding to the Way of application of the 
sWitching controller. 13. By Way of example, the so-called 
“voltage mode”, in Which the sWitching element 302 is 
sWitched. in one embodiment, such that a back-coupling, 
loop takes into account the output voltage and the input 
voltage, may be possible. In another embodiment, an opera 
tion in the so-called “current mode”, in Which the back 
coupling loop controls the sWitching controller in addition to 
the output voltage and the input voltage by means of the 
current at tile output 306 of the sWitching controller, is also 
conceivable. 

[0048] FIG. 4 shovers a schematic representation of a 
poWer controller as it may be used in accordance With 
another embodiment of the invention. The poWer controller 
in FIG. 4 is different from the sWitching controller of FIG. 
3 With respect to some elements, Wherein the same reference 
numerals are used to designate elements having a similar 
effect. As the sWitching controller in FIG. 3, the poWer 
controller of FIG. 4 includes an input 300, Which is coupled 
With an output of the poWer controller 306 via a sWitching 
element 302 and an inductance 304. A back-coupling loop is 
formed in parallel With the inductance 304, Wherein the 
back-coupling loop leads via a capacitor 305 being arranged 
at the output side and a diode 303 to a terminal of the 
inductance 304 being arranged at the input side. The sWitch 
ing element 302 is coupled With a control input 301, Wherein 
a control signal is supplied to the control input 301, Wherein 
the poWer controller is operated using the control signal. A 
load 307 can be connected to the output 306 of the poWer 
controller, Wherein a constant voltage or a constant output 
current is provided to the load 307. The poWer controller 
shoWn in FIG. 4 differs from the sWitching;, controller of 
FIG. 3 by means of a linear controller 401, Which is 
connected in parallel With the sWitching element 302 and the 
inductance 304. In FIG. 4, the linear controller 401 is shoWn 
as an MOS transistor, the source drain passage of Which is 
connected in parallel With the sWitching controller of FIG. 3. 
The gate terminal of the linear controller 401 is coupled With 
a second control input 402. The linear controller 401 can be 
operated via the second control input 402,. Which is supplied 
With a second control signal. The poWer controller is thus 
enabled to be operated as a linear controller its Well as a 
sWitching controller. This Will also be described in more 
detail beloW also in the context of the embodiment of FIG. 
5. 

[0049] FIG. 5 shoWs a schematic representation of an 
integrated semiconductor component 500 in accordance 
With an embodiment of the invention. The integrated semi 
conductor component 500 includes a functional block 501, 
Which is coupled With an external poWer supply unit 504 via 
a sWitching controller 502. The external poWer supply unit 
504 can be a battery or an accumulator, for example. A linear 
controller 503 can be connected in parallel With the sWitch 
ing controller 502 in one embodiment. The linear controller 
503 is coupled With the functional block 501 via a control 
conductor or a control line. 

[0050] In one possible operation of the semiconductor 
circuit, the voltage, Which is generated by the linear con 
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troller 503, is slightly (e.g. minimal) higher than the output 
voltage of the switching controller 502 in a certain sWitching 
operation. This holds true, in one embodiment When the 
linear controller 503 is taken into operation by means of a 
control signal provided by the functional block 501 via the 
control conductor or the control line. Due to the slightly 
increased voltage, Which is generated by the linear controller 
503, the controlling effect of the sWitching controller 502 
Will automatically be sWitched off, since the supply voltage 
at the functional block is provided only by the linear 
controller 503. Thus, no disturbing sWitching frequencies of 
the control by the sWitching controller 502 is transmitted to 
the functional block 501. 

[0051] Another possibility of operation of the shoWn 
embodiment may be seen in that the linear controller 503 has 
a slightly loWer voltage in relation to the output voltage of 
the sWitching controller 502, so that the output signal of the 
sWitching controller 502 is alWays dominant and supplies 
the functional block With voltage. In this case, the sWitching 
controller 502 Would be sWitched oif in case the interfer 
ences are undesired. The supply voltage Would then be 
provided by the linear controller 503. 

[0052] FIGS. 6A to 6C shoW the operation of the embodi 
ment shoWn in FIG. 5 using a functional block, Which 
represents a transceiver device. 

[0053] In this case, FIG. 6A shoWs a control signal for 
controlling the high frequency functionality in the functional 
block 501, FIG. 6B shoWs a second control signal for 
controlling the operation of the linear controller 503, and 
FIG. 6C shoWs a third control signal for representing the 
operation state of the sWitching controller 502. In all three 
FIGS. 6A to 6C, the time is plotted on the abscises 601 
Whereas a sWitching state is represented on the ordinate 600. 
If a signal exists, the respective functional unit is in opera 
tion. FIGS. 6A, 6B, 6C are shoWn such that the time periods 
of the abscissas 601 respectively correspond to each other. 
In FIG. 6C, at a ?rst state 606, the sWitching controller is in 
operation, Whereas the functional block 501 is not in a 
transmitting state, and the linear controller 503 is out of 
operation. At a time instant 602, in contrast thereto, the 
linear controller 503 is sWitched-on, and the sWitching 
controller 502 is out of operation. The time interval 607 
corresponds to the time interval 606, the intervals 603 or 605 
correspond to the time intervals 602 and 604, respectively, 
and the time interval 608 again corresponds to the sWitching 
interval 606 and 607, respectively. In the described case, the 
poWer control unit derives the voltage reference for the 
sWitching controller 502 and the linear controller 503 from 
a common reference, thereby being in the position to mini 
miZe the considered tolerances. In one embodiment of the 
invention, a signal may be used as control signal for starting 
running the sWitching controller 502 and the linear control 
ler 503, Wherein the signal is used to sWitching or to 
sWitch-olT a high frequency unit or a transmitting unit in the 
functional block 501. In another embodiment of the inven 
tion. the sWitching controller 502 can be sWitched-olT and 
the linear controller 503 can be in operation in a stand-by 
state or an idle state of the integrated semiconductor com 
ponent, so that the voltage supply for active blocks or the 
still active units in the functional block 501 can be taken 
over by the linear controller 503. In this case, no sWitching 
signal needs to be provided for the sWitching controller 502. 
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[0054] It is conceivable that the sWitching element of the 
sWitching controller 502, for example the sWitching element 
shoWn in FIG. 3 and FIG. 4, respectively, and the control 
transistor of the linear controller 503, for example the linear 
controller 401 in FIG. 4, are implemented With the same 
transistors or With the same transistor. In the case that the 
sWitching controller 502 is con?gured as DC converter or 
step-doWn-(Buck) converter, the feedback signal in the 
sWitching controller 502 can be selected lo be unequal to the 
feedback signal of the linear controller 503. It is also 
conceivable that both signals are equal. In an improvement 
of the stability of the linear controller 503, a sWitching 
transistor being parallel to the inductance may be selected. 

[0055] In one embodiment of the invention, the sWitching 
betWeen the linear controller 503 and the sWitching control 
ler 502 may result from control signals that are sWitched 
strenuously at a sWitching clock of the sWitching controller 
502 betWeen the sWitching controller 502 and the linear 
controller 503. By Way of example, this means that it is 
sWitched at a point, at Which the current through the induc 
tance of the sWitching controller 502 is minimal, in case a 
short-circuit sWitch for the inductance is provided, or at 
Which the current through the inductance of the sWitching 
controller 502 is maximal, in case the inductance remains in 
the output circuit. 

[0056] While the invention has been particularly shoWn 
and described With reference to speci?c embodiments, it 
should be understood by those skilled in the art that various 
changes in form and detail may be made therein Without 
departing from the spirit and scope of the invention as 
de?ned by the appended claims. The scope of the invention 
is thus indicated-by the appended claims and all changes 
Which come Within the meaning and range of equivalency of 
the claims are therefore intended to be embraced. 

What is claimed is: 
1. An integrated semiconductor component, comprising: 

a functional Circuit; and 

a poWer control circuit con?gured to generate a supply 
voltage from an input voltage for use by the functional 
circuit; 

Wherein the poWer control circuit comprises a sWitching 
controller and a control circuit, Wherein the control 
circuit is con?gured to set a frequency spectrum of the 
supply voltage via a control signal to the sWitching 
controller; and 

Wherein the control circuit is con?gured to determine a 
current operating state out of at least tWo possible 
operating states of the functional circuit, and set the 
frequency spectrum based on the current operating 
state. 

2. The integrated semiconductor component of claim 1, 
Wherein the poWer control circuit further comprises a linear 
controller connected in parallel With the sWitching control 
ler. 

3. The integrated semiconductor component of claim 2, 
Wherein the linear controller Which is also coupled to the 
functional circuit. 

4. The integrated semiconductor component of claim 1, 
Wherein the poWer control circuit is con?gured to provide 
the supply voltage to the functional circuit. 
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5. The integrated semiconductor component of claim 1, 
Wherein the poWer control circuit is con?gured to provide a 
supply voltage to an external circuit that is external to the 
integrated semiconductor component. 

6. The integrated semiconductor component of claim 1, 
Wherein the functional circuit comprises a transceiver cir 
cuit. 

7. The integrated semiconductor component of claim 6, 
Wherein a ?rst operating state is a transmitting state of the 
transceiver circuit, and Wherein a second operating state is 
a receiving state of the transceiver circuit. 

8. The integrated semiconductor component of claim I, 
Wherein the sWitching controller is operable to generate the 
supply voltage With the control signal having a ?rst sWitch 
ing frequency or With a second sWitching frequency. 

9. The integrated semiconductor component of claim 8, 
Wherein the ?rst sWitching frequency and the associated 
harmonic sWitching frequencies associated thereWith are 
different from an internal reference frequency of the func 
tional circuit. 

10. The integrated semiconductor component of claim 9, 
Wherein the internal reference frequency is an oscillator 
signal of a local oscillator of the functional circuit. 

11. The integrated semiconductor component of claim 9, 
Wherein the internal reference frequency is a clock fre 
quency of the functional circuit. 

12. A method for controlling a supply voltage of a 
functional circuit in an integrated semiconductor compo 
nent, the method comprising: 

determining a current operating state of the functional 
circuit: and 

setting a sWitching spectrum of a sWitching signal for a 
sWitching controller Within a poWer control circuit 
based on a current operating state, Wherein the sWitch 
ing signal is employed by the sWitching controller to 
generate the supply voltage. 

13. The method of claim 12, Wherein the current operating 
state is a receiving state of the functional circuit. 

14. The method of claim 13, Wherein the sWitching 
spectrum of the sWitching signal is different from a receiving 
frequency of the functional circuit in the receiving state. 

15. The method of claim 14, Wherein all harmonic Waves 
of the sWitching signal are outside a receiving spectrum of 
the functional circuit in the receiving state. 

16. An integrated semiconductor component, comprising: 

a functional circuit means; and 

a poWer control means for generating a supply voltage 
from an input voltage for use by the functional circuit 
means; 

Wherein the poWer control means comprises a sWitching 
means and a control means for setting a frequency 
spectrum of the supply voltage via a control signal to 
the sWitching means; and 
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Wherein the control means determines a current operating 
state out of at least tWo possible operating states of the 
functional circuit means and sets the frequency spec 
trum based on the current operating state. 

17. An integrated semiconductor component, comprising: 

a functional block; and 

a poWer control unit con?gured to generate a supply 
voltage from an input voltage for use by the functional 
block; 

Wherein the poWer control unit comprises a sWitching 
controller and a control unit, Wherein the control unit is 
con?gured to set a frequency spectrum of the supply 
voltage via a control signal to the sWitching controller; 
and 

Wherein the control unit is con?gured to determine a 
current operating state out of at least tWo possible 
operating states of the functional block and set the 
frequency spectrum based on the current operating 
state. 

18. The integrated semiconductor component of claim 17, 
Wherein the poWer control unit further comprises a linear 
controller connected in parallel With the sWitching control 
ler. 

19. The integrated semiconductor component of claim 18, 
Wherein the linear controller is also coupled to the functional 
block. 

20. The integrated semiconductor component of claim 17, 
Wherein the poWer control unit is con?gured to provide the 
supply voltage to the functional block. 

21. The integrated semiconductor component of claim 17, 
Wherein the poWer control unit is con?gured to provide the 
supply voltage to an external unit that is external to the 
integrated semiconductor component. 

22. The integrated semiconductor component of claim 17, 
Wherein the functional block comprises a transceiver. 

23. The integrated semiconductor component of claim 22, 
Wherein a ?rst operating state is a transmitting state of the 
transceiver, and Wherein a second operating state is a receiv 
ing state of the transceiver. 

24. The integrated semiconductor component of claim 17, 
Wherein the sWitching controller is operable to generate the 
supply voltage With the control signal having a ?rst sWitch 
ing frequency or a second sWitching frequency based on the 
determined current operating state. 

25. The integrated semiconductor component of claim 24, 
Wherein the ?rst sWitching frequency and the associated 
harmonic sWitching frequencies associated thereWith are 
different from an internal reference frequency of the func 
tional block. 


